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1. INTRODUCTION  

 

 

Shillong, the capital of Meghalaya is known as Scotland of the East and is well known 

for its natural beauty and good water. The Umiam lake, one of its tourist spots for the past 

many years was crystal clear but with the increase in population and lack of awareness of the 

inhabitants has lost its beauty and cleanliness. The domestic waste from maximum 

household, buildings, business establishments, small industries, hospitals etc. is disposed off 

into open drains, consequently it enter into the streams, rivers and ultimately collected at 

Umiam lake. The fishes and living organisms in the lake are slowly dying and on the verge of 

extinction. As we all know that water is the most important life sustaining drink to animals, 

humans and also is essential to the survival of all the organisms
1
. The original source of 

drinking water is rich in aquatic microbes
2
. It could be dangerous if they enter to humans. 

Therefore, clean and unpolluted water needs for the men’s continual existence and to prevent 

immense harm to public health
3
. To get acceptable water quality for our consumption and 

daily activities, it is necessary to monitor water periodically
4,5

. There is an urgent need for 

thorough testing of water quality in and around Union Christian College area for the benefit 

of the inhabitants (students, staff and neighbouring village people around the area).  Water 

quality may vary with the locality, activities of the peoples and the geographical factors. 

Wahkharai stream flows in close proximity to Union Christian College (UCC). In fact it is 

life line of Union Christian College community and also the surrounding village. The stream 

water is reserved in the reservoir inside the college campus and supply to the respective 

hostels, teaching and non-teaching staff quarters, canteens and to the science laboratories. 

The stream is very far from the industrial establishment, agricultural lands and also thinly 

populated around. This water is used for various human activities. This study includes the 

measurements of temperature, pH, conductivity, turbidity, TDS, salinity, DO, SO4
-2

, NO3
-
,  

Cl
-
, F

-
, PO4

-3
,  As, Hg, Pb, Cd, Cr, Fe, Zn, Cu, Acidity, Alkalinity, BOD, COD etc.  This will 

give some important conclusions to predict the quality of water.     

2. Significance of the proposed study:  Water analysis is the process of finding standard 

acceptable drinking water and its source. Consumption of polluted water is at high risk 

immediately or long term to the animals and humans. Polluted water may also harm the 

aquatic life as well. Therefore, it is necessary to consume clean and unpolluted water to avoid 

waterborne diseases and also improper functioning of specific organs from the long time 



consumption of excess essential elements. The suspended particles, oxygen demanding 

particles/materials, dissolved inorganic and organic compounds and also harmful bacteria 

found in municipal wastewater may be reduced by proper treatments. Hence, water is 

required to purify to the acceptable stage by some specific treatment depending upon the 

sources before use. The quality of water may differ from place to place due to several factors. 

The presence of microorganism may change the drinking water quality and also the aquatic 

life. What are the microorganisms present in the waste particles and what are their role to get 

the better water quality for different users can be ascertained / concluded from water analysis.  

The presence of microorganisms may response to the environmental conditions on various 

aspects and may draw the attention of the destruction of ecosystem. One can study deeply the 

changes occurring in the environment and can be concluded the harmful pollutants present in 

the environment. Several investigators have studied water quality parameters in different 

parts of Shillong, but none have studied the Wahkharai stream, the water source of Union 

Christian College community. Some physico-chemical parameters like temperature, pH, 

conductivity, turbidity, TDS, salinity, DO, SO4
-2

, NO3
-
,  Cl

-
, F

-
, PO4

-3
,  As, Hg, Pb, Cd, Cr, 

Fe, Zn, Cu, Acidity, Alkalinity, BOD, COD etc.  determine the  quality of water.  It has been 

proposed to analyse Wahkharai stream water in twelve different locations.  

3.   Methodology:  

 i) Sample Collection and Preservation: The water samples were collected in sampling 

bottles from twelve different locations every two months during the study period. All the 

samples were collected during day time from 10.00A.M to 3.00P.M. Collection was done in 

accordance to standard norms adopted and proper levelling of the samples was done to avoid 

sample misidentification. Some parameters were analysed on the spot immediately after the 

collection of the samples by using the portable instrument and for other analysis, the sample 

preservation was done by using standard norms. 

ii) Materials: The chemicals used for this investigation are from the MERCK India, 

Loba chemicals Pvt. Ltd, Sd fine-chem limited,  HiMedia laboratory, Sigma Laboratories Pvt. 

Ltd. 

iii) Preparation of required solution: Preparation of required solutions for analysis was 

done in accordance to the procedures described on ‘Standard Methods for the examination of  



Water and Wastewater’ 22
nd

 edition, APHA, AWWA, WEF 2012.sis of Samples: Analysis 

of the collected water samples was done in accordance with the procedures described in the 

Standard Analytical Procedure Manual for water samples which is based on
6
 ‘Standard 

Methods for the examination of Water and Wastewater’ 22
nd

 edition, APHA, AWWA, WEF 

2012 (alkalinity-titrimetrically, BOD - bottle incubation for 5days at 20ºC, COD, open reflux, 

NO3, PO4 — spectrophotometric, Cl—argentometric titration and metals — atomic 

absorption spectrometer.  

Temperature, pH, Conductivity, DO, TDS, Salinity, Turbidity were analysed and 

recorded  by using Water Analyser 371Systronics on the spot while some of the sample 

analysis was done in accordance with the procedures described in the Standard Analytical 

Procedure for the Examination of Water and Wastewater APHA 22
nd

 ed. Some experiments 

were also carried out in the laboratory for comparison of results by using AQUA CHECK, 

water analysis system, HiMedia Laboratories Pvt. Ltd. Preparation of the required solutions 

was done in accordance with the manual of the instrument (water analyser 371) and APHA 

22
nd

 edition.  

Methods of analysis: 

Sl.No. Parameters Methods   Instrument 

01 Temperature  WaterAnalyser 371Systronics 

02 pH  Water Analyser 371Systronics 

03 Conductivity  Water Analyser 371Systronics 

04 Turbidity   Water Analyser 371Systronics 

05 TDS  Water Analyser 371Systronics 

06 Salinity  Water Analyser 371Systronics 

07 DO  Water Analyser 371Systronics 

  APHA 22
nd

 Ed. WEF 2012  

08 Sulphate  UV-Vis Spectrophotometric  UV-Vis. Spectrophotometre 

09 Nitrate UV-Vis Spectrophotometric  

10 Chloride Argentometric titration  

11 Fluoride And AQUA CHECK, 

HiMedia Laboratories Pvt. 

Ltd.for comparison  

 



12 Phosphate Vis Spectrophotometric 

screening method. And 

AQUA CHECK, HiMedia 

Laboratories Pvt. Ltd. For 

comparison 

 

13 Arsenic (mg/l)  3030 – E, 3111B  

14 Mercury(mg/l)  3030 – E, 3111B  

15 Lead(mg/l) 3030 – E, 3111B  

16 Cadmium(mg/l) 3030 – E, 3111B  

17 Chromium(mg/l) 3030 – E, 3111B  

18 Iron(μm/l) 3030 – E, 3111B  

18 Zinc (μm/l) 3030 – E, 3111B  

19 Copper (μm/l) 3030 – E, 3111B  

20 Acidity(mg/l) 2310-B  

21 Alkalinity(mg/l) 2320-B  

22 BOD(mg/l) IS-3025(p-44)  

23 COD 5220-C  

 

Results and Discussion: 

Temperature: Temperature is one of the most important physical parameters that 

regulate the metabolism of the aquatic life.  Higher water temperature reduces the ability of 

water to hold the dissolved oxygen gas; as a result the aquatic life may be more stress. It 

effects the chemical and biochemical characteristic of the water body. The maximum 

temperature was recorded in the month of June and the minimum temperature was recorded 

in the month of December. Similar observations were reported in the literature
7-9

. In the 

present study, the temperature was found in the range 15.8ºC to 24.4ºC, shown in table 1. The 

significant variation was observed from summer to winter during the study period. Some 

minor variations were also observed among the different spots. These variations could be due 

to large variations in volume of water and also the collection time of the samples. 

 



pH:   pH is one of the most important physical parameters to indicate the acidic or basic 

character of water bodies. It determines the hydrogen ion concentration in a solution. In the 

present study, it was found that the pH values of water bodies ranged from 6.58 to 8.09 in all 

the seasons. It is slightly acidic in winter and alkaline in rainy season. It could be due to non- 

pollutants of organic substances in the water. The variations of the pH were observed during 

the study period. All the samples were found to be within the limit in accordance with World 

Health Organisation. The alkalinity ranged from 12 mg/l to 16.0 mg/l which is not far away 

from the portable water quality.  The low value of alkalinity could be due to absence of 

carbonate, bicarbonate and hydroxides
9
. The values are within the permissible limits of 

120mg/l(WHO). 

  Conductivity: The conductivity of water is an indicator of water quality problem. It is 

determined by the concentration of the various ions present in it. The more the concentration 

of ions in the water sample the more is its conductivity. If the conductivity of water sample 

increases, it indicates that there is a specific source of ions in the water body. The amount of 

ions present in water sample is directly proportional to the total amount of solids dissolved
10

.   

The number of cations present in the sample is due to the decomposition and mineralization 

of organic materials
11

. The ions present in the sample are mainly from the decomposed plan 

matter
12

. The conductivity was recorded from 12 different spots and it was observed that the 

values range from 38.0 μScm
-1

 to 211μScm
-1

.  The values are higher in rainy season and 

lower in winter season. This indicated that the ions were liberated more in the rainy season 

than winter.    

Turbidity: Turbidity indicates the amount of suspended particles present in water body. The 

major contributing matters to turbidity are suspended clay, organic matter etc. The turbidity 

values observed from 12 different spots are presented in table 6. The values range from 

0.01NTU to 0.07NTU.  The concentration of turbidity is higher in the rainy season and 

decrease in the winter because it settled all the suspended particles
13

.   

Total Dissolved Solids: The TDS were recorded from 12 different spots and the values 

ranged from 24.6 ppm to 135.0ppm. The lowest value of TDS was found in the winter and 

the highest value was found only in the post rainy season. The total dissolved solids in water 

are the compounds of chlorides, phosphates, carbonates and bicarbonates and nitrates of 

potassium, manganese, magnesium, sodium, calcium and also organic compounds, salts etc
14

.  



It indicates that in rainy season most of the solids were dissolved in water.  The values are 

within the permissible limits (WHO).  

Salinity: Salinity is the measure of amount of salts present in the water body. The dissolved 

ions increase salinity as well as the conductivity of water. The dissolved ions such as sodium 

ions, chloride, carbonate and sulphate are responsible for high salinity of water
44

. The salinity 

and the conductivity are directly related each other. Salinity affects the quality of water used 

for drinking. It also affects the lives of all the organisms because the entire organism has 

specific range to tolerate. In fact, scholars measured the salinity of water by determining the 

amount of chlorine present in water body
45

. The salinity was recorded from 12 different spots 

and the values ranges from 0.01ppt to 0.09ppt. This value indicates that the amount of the 

ions present in water body is very low.    

Dissolved Oxygen (DO): Dissolved oxygen is one of the most important parameters used to 

predict the quality of water
16

. In fact, it reflects the physical and biological processes 

prevailing in the water. It is one of the most important parameters for the growth and survival 

of aquatic lives.  The DO was recorded from 12 different spots and it was observed that the 

values range from 6.48ppm to 6.95ppm. The values are neither too low nor too high and 

indicate that the water is not significantly polluted. The values are high in summer and low in 

winter. There may be some small amount of organic matters in the water body from the 

leaves, grass and also dead plants. The maximum values of DO were recorded as 6.95ppm in 

summer while the minimum values were recorded as 6.48ppm in winter. The DO values were 

high in summer due to photosynthesis. The values are in agreement with reports available in 

the literature.  

 

Sulphate (SO4
-2

): Grasby et. al
15

 stated that the dissolved sulphates are found in water from 

the dissolution of sulphate minerals. Dissolved sulphates can also be derived from the 

oxidation of Pyrite and reduction forms of reduced sulphur. The domestic and industrial 

wastes tend to increase the concentration of sulphate
16

. Many Scholars, have reported that 

higher values are observed in summer and lower values in winter
17

. Panda et. al
18

, reported 

that the sulphate in water is due to domestic wastes, detergent, agricultural runoff and 

industrial effluent. The sulphate was recorded from 12 different spots and the values ranges 

from 0.01mg/l to 0.05mg/l, it is presented in table 9. Many scholars has reported that the 



values are high in rainy season and very low in post rainy season, it is in agreement with the 

present studies.   

 

Nitrate: Nitrate ion is part of the nitrogen cycle. Nitrate is the most abundant forms of 

dissolved nitrogen in water. Many scholars have reported that the concentration of nitrate   

ion increase in winter. It was also reported that the high concentration of nitrate in portable 

water is due to excessive use of agricultural fertilizers, sewage disposal industrial discharges, 

domestic effluent etc. The ion is estimated using a UV-Visible Spectrophotometer. The 

concentration of nitrate observed in the present study was below detectable level. It indicates 

that the nitrate (NO3
-
) containing water do not enter into Wah Kharai stream.   

Chloride: Chloride is one of the major inorganic anions found in ground water. It originates 

in ground water from both natural and anthropogenic sources. The high concentration of 

chlorides in water indicates organic waste
19

, industrial waste and municipal waste
20

 etc. High 

chloride content indicates heavy pollution. Chlorides in drinking water impart characteristic 

taste to it. Chloride concentrations of all the twelve water samples were never found far 

below the permissible limit of 250mg/l (BIS & WHO). The values are presented in table 11, 

it ranges from 0.01 to 0.02ppm.  

Fluoride: The maximum permissible limits of fluoride in water according to WHO 1984 and 

Indian standard drinking water 1991 is 1.5ppm and the highest desirable limit is 1.0ppm. In 

the present study, fluoride contents in all the samples are below detectable limits. For the 

good health the permissible limits of fluoride is 0.0 to 0.04ppm
21

. The values are presented in 

table 12. It clearly indicates that the analysed water body is non- polluted.  

Phosphate:  Phosphate ions present in the free or in the combine state. It is the necessary 

elements for the growth of plants and animals. It plays an important role in DNA, RNA, ADP 

and ATP. Most of the available phosphorous to surface water are from sewage treatment 

plants and also from the use of industrial products like toothpaste, pharmaceuticals, 

detergents etc. The phosphate quantity in water may also increase due to runoff from the 

agricultural sites. The quantity of phosphate presents in all the water samples were below 

detectable level during the study.   



Arsenic (As): Arsenic is much concern from the both environmental and human health 

standpoints. The quantity of arsenic in water may also increase due to industrial or 

agrochemical waste
22

. The inorganic forms of arsenic exhibit the highest toxicity level
23 

while 

organoarsenicals are usually less toxic. It enters into the human body through ingestion, 

inhalation, or skin absorption and then it is distributed mainly in the lungs, liver, kidney and 

skin
24

. In the early stage, it is very difficult to diagnose. The symptoms and signs of arsenic 

poisoning may be reduced if the water is portable and free from arsenic.  Arsenic ingestion 

through food or water may have serious effects on the human cardiovascular system and both 

acute and chronic arsenic exposure may lead to heart failure
25,26

.  The arsenic quantity was 

below detectable level during the study.  

Lead: Lead is highly poisonous in human body.  It is always associated with health hazards 

like anemia
27 

and reproductive effect
28,29

. Lead poisoning may cause lower IQs and also 

behaviour changes in children. Some may have psychotic behaviour too. The concentration of 

children may disturb at any time.  According to Indian standard drinking water specification 

1999, the highest limit of lead in drinking water is 0.05ppm. There is no relaxation for 

maximum permissible limits of lead. The lead quantity was below detectable level during this 

study. 

Cadmium: Cadmium is also highly poisonous element. Exposures to maximum contaminant  

level (0.005mg/l) of cadmium, it has the chronic potential to cause kidney, liver, bone and 

blood damage. Below the maximum contaminant levels of cadmium, the expected risk of 

health is not well known till date
30

. It may directly affect the health of municipal solid waste 

recovery workers. The cadmium level may also be high in the agricultural areas where 

phosphate fertilisers are used. In the present study, the amounts of cadmium present in all the 

water samples were below detectable levels.  

Chromium: Exposure to Chromium (VI) is highly carcinogenic to humans
31

. The current 

guideline value 0.05mg/litre has been questioned by the International community of scholars. 

In the present study, the amounts of chromium present in all the water samples were below 

detectable levels.  

Iron:      Iron is required in human body but its presence in drinking water in not desirable for                      



various reasons
32

. Large quantity of iron presence in water makes turbid, brownish and have 

different taste. The present study shows that the values are far below the permissible limits    

as prescribed by the WHO.  It was transparent in colour during winter. Therefore, the water 

of this stream is not necessary for filtration, sedimentation etc. during the dry season. The 

values are presented in table 19.  

Zinc:   Zinc is used for galvanizing steel and all kinds of iron products. Zinc oxide is used in 

rubber as a white pigment. Water containing zinc at the range 3–5 mg/l tends to appear 

opalescent and develops a greasy film when boiled
33

.  Food poisoning is reported to the use 

of galvanized zinc containers in food preparation. Some of the specific symptoms are nausea, 

vomiting, diarrhoea, bleeding, abdominal cramps etc
34

.  Usually drinking water makes a 

negligible contribution to zinc intake. The quantity of zinc present in the present study is 

presented in table 20.  Atomic absorption spectrometry is the most widely used method for 

the determination of zinc. Low concentrations of zinc in the range of 0.5 to 1.0 μg/l can be 

measured by chelating zinc with ammonium pyrrolidine dithiocarbamate and extracting it 

with methyl isobutyl ketone
35

. Zinc is required in our body but the toxicity arises from the 

ingestion of excessive amounts of zinc salts particularly from the dietary supplement. For 

example, consumption of more than 500 mg of zinc sulphate, occurs vomiting. Fortunately, 

the values are presented in table 20 and zinc present in this stream was below detectable 

level.  
 

Copper:  Metallic copper is malleable, ductile and a very good thermal and electrical 

conductor.  It is used to make electrical wiring, pipes, valves, coins, cooking utensils and also 

building materials.  Some of the copper compounds are used in fungicides, algicides, 

insecticides etc. and form maximum complexes with hydroxide and carbonate ions. Copper 

(II) ion is the common species present in water as CuCO3 at the ranges of pH 6–9.3
36

 (Stumm 

& Morgan, 1996).  The copper concentrations in surface water in an unpolluted zone of the 

River Periyar in India, ranged from 0.0008 to 0.010 mg/litre
37

.  Its concentration in running 

water tends to be very low and is widely vary as a result of variation in characteristics such as 

pH, hardness etc. The present study shows that the quantity of copper present in water is 

below detectable level and shown in table 21.  

Iron, Zinc and Copper: These three elements are known as trace elements. These elements 

occur in natural system in minute quantity. The rapid industrialisation is one of the major  



factors which enhance the concentration of trace elements in the environment. However, the 

main source and its tributaries are far from the industrial sites, therefore, the concentration of 

the three elements are below detectable level.   

 

Alkalinity and Acidity: Alkalinity is the total measure of the substance in water that has the 

capacity of water to neutralise acid.  In fact it is not a pollutant. It indicates the power of a 

solution to react with acid.  Alkalinity has been shown significant variations between 2015 

and 2016.   The total alkalinity of all the water samples was found to be lower than 

permissible value. It was observed that the acidity remains constant between 2015 and 2016. 

Biological Oxygen Demand (BOD):  In 2015, one sample indicates that the BOD value was 

0.0. And one sample in 2015 and two samples in 2016 indicates the value as 01.0 mg/l. These 

values are within the permissible limits as prescribed by WHO (1991). 

Chemical Oxygen Demand (COD):  Chemical Oxygen Demand was found to be 0.05 to 

10.0 mg/l. The high value of COD indicates the presence of organic pollutants in water. It 

could be due to decompose grass, leaves.etc.  

Discussion:  The analysed result is presented in table 1-22.  The results obtained from 

different locations are compared with drinking water standard. The temperature of the stream 

is influence by climatic conditions and the value ranged from 15.8 to 24.3Cº.   The minimum 

values were recorded in winter and maximum in summer. The temperature difference might 

be due to the depth of the stream and also differences between the collection times.  The pH 

values ranged from 6.58 to 8.09, it was maximum 8.09 in the rainy season and minimum 6.58 

in the winter. The values are within the permissible limits as prescribed by WHO, BIS and 

ICMR. The conductivity is mainly due to the dissolved ions liberated from the decomposed 

plants
38

 and from the organic and inorganic waste
39

.  The conductivity of water is enhanced 

by the total dissolved solids. In the present study, the total dissolved solids are high during 

the rainy season and low in the winter consequently the conductance value is high in the rainy 

season and low in the winter. A significant variation of conductance values observed in 

different samples ranged from 38.0 to 211μScm
-1

. The high values may be due to various 

ions dissolve from the rock and soil. The turbidity values of all the twelve water samples 

ranged from 0.01 to 0.06NTU. The present study indicates that the values are within the 



permissible limit of 5NTU. The TDS values ranged from 24.6 to 120ppm and the values are 

within the permissible limits described by BIS. The total TDS values observed in the present 

study might be due to soil erosion. The TDS values are also calculated by using the formula 

TDS = 0.64 x EC(μS/cm) where EC is the electrical conductivity. The direct measurement 

values and the values calculated by using the formula are almost equivalent. This indicates 

the similarity of theoretical and the experimental values. TDS values are low in the winter 

because almost all the dissolved solids are settled at the bottom of the stream. As a result the 

water body was much cleaned in the winter. In the present study, the salinity values ranged 

from 0.02 to 0.09ppt. Since the values are low, it does not have adverse affect in human body 

as well as in plants.  Normally DO is higher in rainy season due to increased in aeration
40

. In 

the present study, it was observed that the values ranged from 6.48 to 6.95ppm. The values 

are in agreement with the earlier reports
41

.  The high organic substances deposition enhanced 

the natural oxidation as a result depletion of oxygen takes place when anaerobic bacteria take 

over the process of decomposition
42,43

. Consequently, high value of BOD is expected. 

However, in the present study, the biological oxygen demand is very low; it indicated that the 

organic pollutants are significantly low in this stream. As a result the DO content in water is 

not disturbed. The values are within the permissible limits as prescribed by WHO.  In the 

present investigation, the chemical oxygen demand is observed in the ranged of 05 to 

10.0mg/l. The low value of COD also indicated that the content of organic pollutants is low 

in the water body. The observed values are still within the permissible limits. As a result, the 

aquatic life is not disturbed. The concentration of sulphate ions observed in the present study 

ranged 0.01 to 0.04ppm. It is within the standard permissible limit.  Nitrate values obtained 

from 12 different spots are below detectable level. It does not have adverse effect in human 

physical condition. Many scholars have reported that the chloride value is always less than 

the sulphate. The values obtained in the present investigation are in agreement with other 

findings reported earlier. The values obtained are within the permissible limits. It clearly 

indicates that the water of this stream is free from pollution at the moment. The parameters 

like Fluoride, Phosphate, Arsenic, Mercury, Lead, Cadmium, Chromium, Iron, Zinc and 

Copper are below detectable level in all the seasons. These values are below the permissible 

limits prescribed by WHO. As a result, consumption of this stream water is absolutely 

harmless at present and also in the near future. 

Conclusion:  Many scholars have reported that the human activities have profound impacts 

on the environment.  It may be mentioned clearly that the control of human activities to 



prevent sewage entering into water body is the important step to keep water portable. The 

present study reveals that Wah Kharai stream is fit for drinking and can be used for other 

activities too.  However, prevention is always better than cure. Therefore, educative 

programmes must be organised by scholars particularly by UCC community, head man of the 

village and also from the government agencies on the human activities particularly washing 

vehicles, washing clothes, discharging all types of waste to the stream. This will be relevant 

for the people inhabiting nearby stream and particularly UCC community. It may also be 

noted that the stream water is more acidic in winter nevertheless it is within the permissible 

limit prescribed by WHO.  

  

 

 

Recommendations 

  

1 Direct washing clothes, vehicles, utensils and taking bath should be avoided 

2 Direct discharge of septic tank, sewage particularly from the hospitals and 

educational institutions should be avoided.  

3 The UCC community and surrounding area people should be educated through 

workshop, seminar etc. for the benefits society. 

 

 

 

 

 

 

 

 

 

 



Table 1.  Value of Temperature 

Location Temperature 

June August October December February April  

1 24.3 23.4 20.2 16.0 19.0 22.7 

2 24.3 23.3 20.2 16.0 19.1 22.8 

3 24.2 23.3 20.3 15.8 18.9 22.5 

4 24.1 23.2 20.2 16.3 19.3 22.7 

5 24.1 23.3 20.3 16.1 19.1 22.7 

6 24.0 23.5 20.3 16.3 19.3 22.8 

7 24.2 23.3 20.1 16.5 19.5 22.7 

8 24.0 23.2 20.1 16.7 18.8 23.1 

9 24.1 23.2 20.0 17.0 18.9 22.7 

10 24.0 23.0 20.9 16.8 18.8 23.0 

11 24.1 23.1 20.8 16.8 19.3 23.1 

12 24.4 23.2 20.8 16.9 18.9 22.7 

 

Table 2.  Value of pH 

Location pH 

June August October December February April  

1 7.27 7.54 7.51 7.41 7.21 7.24 

2 7.30 7.84 7.74 7.43 7.29 7.96 

3 7.36 7.85 7.91 7.60 7.37 7.79 

4 7.05 7.92 7.66 7.42 6.93 8.00 

5 7.11 7.93 7.62 7.26 6.99 7.25 

6 7.18 7.93 7.61 7.32 6.76 8.00 

7 7.18 7.88 7.55 7.54 7.69 7.77 

8 7.17 7.97 8.09 7.69 6.58 8.05 

9 7.25 7.87 7.80 7.62 7.21 7.69 

10 7.33 7.87 7.00 6.93 6.60 7.65 

11 6.89 7.77 7.21 7.10 6.63 7.66 

12 6.81 7.96 6.96 6.77 6.54 7.69 



Table 3.  Value of Conductivity  

Location Conductance (μScm
-1

) 

June August October December February April  

1 153 157 156 154 38.0 126 

2 190 203 211 195 46.0 122.0 

3 147 160 164 155 56. 0 133.0 

4 127 142 140 157 54.0 136.0 

5 129 141 141 143 39.0 133.0 

6 125 125 132 132 39.0 94.0 

7 124 126 125 118 56.0 113.0 

8 113 141 136 139 54.0 96.0 

9 107 133 137 134 80.0 106.0 

10 112 133 135 132 65.0 98.0 

11 117 107 111 97 53.0 113.0 

12 101 110 113 107 51.0 93.0 

 

Table 4.   Value of Turbidity 

Location  Turbidity(NTU) 

June August October December February April  

1 0.05 0.06 0.06 0.03 0.01 0.02 

2 0.05 0.05 0.07 0.04 0.01 0.03 

3 0.06 0.05 0.06 0.02 0.01 0.02 

4 0.04 0.04 0.06 0.01 0.01 0.02 

5 0.05 0.04 0.05 0.01 0.01 0.01 

6 0.03 0.03 0.05 0.02 0.01 0.03 

7 0.03 0.03 0.04 0.03 0.02 0.03 

8 0.04 0.03 0.04 0.02 0.01 0.02 

9 0.04 0.03 0.04 0.02 0.01 0.02 

10 0.05 0.04 0.04 0.03 0.02 0.02 

11 0.05 0.03 0.04 0.02 0.01 0.01 

12 0.02 0.03 0.03 0.02 0.01 0.01 



Table 5.  Value of TDS 

Location TDS(ppm) 

June August October December February April  

1 97.4 100.0 99.10 98.2 24.6 80.5 

2 120.0 130.0 135.0 125.0 29.3 78.0 

3 93.6 102.0 104.0 99.3 35.6 85.0 

4 80.4 90.5 89.21 100.0 34.9 87.0 

5 82.8 90.4 90.13 91.1 24.9 90.0 

6 79.2 80.3 84.21 84.1 24.9 60.3 

7 79.0 80.4 80.12 75.6 35.9 72.6 

8 72.3 90.0 87.61 88.8 34.5 61.4 

9 68.1 85.2 87.23 85.0 51.3 68.0 

10 71.9 85.0 86.15 84.1 41.6 63.1 

11 74.8 68.8 71.21 62.0 34.0 72.4 

12 64.4 70.0 72.42 68.3 32.4 59.0 

 

Table 6.  Value of TDS (Calculated value of Total Dissolved Solids by using the formula:  

TDS  = 0.64 x EC (μS/cm) 

Location TDS(ppm) 

June August October December February April  

1 97.92 100.48 99.84 98.56 24.32 80.64 

2 121.6 129.92 135.04 124.8 29.44 78.08 

3 94.08 102.4 104.96 99.2 35.84 85.12 

4 81.28 90.88 89.60 100.48 34.56 87.04 

5 82.56 90.24 90.24 91.52 24.96 85.12 

6 80.00 80.00 84.48 84.48 24.96 60.16 

7 79.36 80.64 80.00 75.6 35.84 72.32 

8 72.32 90.24 87.04 88.96 34.56 61.44 

9 68.48 85.12 87.68 85.76 51.2 67.84 

10 71.68 85.12 86.40 84.48 41.6 62.72 

11 74.88 68.48 71.04 62.08 33.53 72.32 

12 64.64 70.40 72.32 68.48 32.64 59.52 



Table  7.  Value of Salinity (ppt) 

Location Salinity(ppt) 

June August October December February April  

1 0.09 0.07 0.08 0.07 0.05 0.06 

2 0.08 0.08 0.06 0.06 0.02 0.07 

3 0.09 0.08 0.08 0.08 0.03 0.08 

4 0.08 0.07 0.07 0.05 0.04 0.07 

5 0.09 0.06 0.09 0.06 0.04 0.07 

6 0.08 0.08 0.07 0.07 0.03 0.06 

7 0.08 0.07 0.08 0.07 0.03 0.07 

8 0.07 0.08 0.07 0.06 0.04 0.06 

9 0.07 0.07 0.06 0.05 0.05 0.06 

10 0.09 0.06 0.07 0.06 0.04 0.07 

11 0.08 0.07 0.06 0.06 0.03 0.05 

12      0.08 0.06 0.07 0.05 0.03 0.04 

 

Table 8. Value of Dissolved Oxygen 

Location Dissolve Oxygen (ppm) 

June August October December February April  

1 6.95 6.85 6.75 6.69 6.70 6.75 

2 6.90 6.75 6.69 6.55 6.64 6.70 

3 6.92 6.80 6.75 6.49 6.54 6.81 

4 6.80 6.72 6.68 6.48 6.55 6.80 

5 6.84 6.75 6.78 6.50 6.52 6.81 

6 6.85 6.73 6.80 6.55 7.58 6.80 

7 6.82 6.74 6.78 6.60 6.69 6.82 

8 6.80 6.78 6.75 6.65 6.66 6.75 

9 6.80 6.78 6.70 6.68 6.73 6.72 

10 6.81 6.75 6.76 6.71 6.72 6.69 

11 6.85 6.81 6.60 6.48 6.51 6.83 

12    6.78    6.75    6.72    6.70    6.78    6.88 



Table 9.  Quantity of Sulphate (SO4
-2

) 

Location  SO4
-2

(ppm)  

June August October December February April  

1 0.04 0.03 0.03 0.03 0.01 0.03 

2 0.03 0.05 0.04 0.04 0.01 0.03 

3 0.03 0.04 0.03 0.02 0.01 0.02 

4 0.04 0.04 0.03 0.03 0.01 0.02 

5 0.04 0.04 0.03 0.04 0.01 0.04 

6 0.03 0.03 0.03 0.02 0.01 0.03 

7 0.03 0.03 0.02 0.03 0.02 0.03 

8 0.04 0.03 0.01 0.02 0.01 0.02 

9 0.04 0.03 0.04 0.02 0.01 0.02 

10 0.05 0.04 0.03 0.03 0.02 0.02 

11 0.05 0.03 0.04 0.02 0.01 0.03 

12 0.02 0.03 0.03 0.02 0.01 0.03 

 

Table 10.    Quantity of Nitrate (NO3
-
) 

Location  Nitrate (NO3
- 
)(ppm)  

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 



Table 11. Quantity of Chloride (Cl
-
) 

Location  Chloride(Cl
-
)(ppm)  

June August October December February April  

1 0.012 0.012 0.012 0.011 0.01 0.011 

2 0.01 0.011 0.011 0.01 0.01 0.011 

3 0.01 0.012 0.01 0.01 0.02 0.01 

4 0.011 0.01 0.01 0.012 0.01 0.01 

5 0.01 0.01 0.011 0.01 0.02  0.01 

6 0.011 0.013 0.01 0.01 0.01 0.011 

7 0.01 0.01 0.01 0.012 0.01 0.011 

8 0.01 0.011 0.01 0.01 0.01 0.011 

9 0.012 0.01 0.01 0.01 0.012 0.01 

10 0.01 0.012 0.011 0.012 0.01 0.011 

11 0.01 0.01 0.011 0.01 0.01 0.01 

12 0.01 0.01 0.01 0.01 0.012    0.011      

 

Table 12.  Quantity of Fluoride (F
-
) 

Location  Fluoride (F
-
)(ppm)  

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 



Table 13.  Quantity of Phosphate 

Location  Phosphate (ppm)  

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 

 

Table 14.  Quantity of Arsenic 

Location  Arsenic (As)(ppm) 

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 



Table 15.  Quantity of Mercury 

Location  Mercury (Hg)(ppm) 

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 

 

Table 16.  Quantity of Lead 

Location  Lead (Pb)(ppm) 

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 



Table 17.  Quantity of Cadmium 

Location  Cadmium (Cd)(ppm) 

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 

 

Table 18.  Quantity of Chromium 

Location  Chromium (Cr)(ppm) 

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 



Table 19.  Quantity of Iron:    

Location  Iron (Fe)(μg/l) 

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 

Note:  PHENANTHROLINE METHOD.  It indicates that the iron present in the 

water sample is below 5 μg/l. 

Table 20.  Quantity of Zinc  (Note : Below 0.05 μg/l) 

Location  Zinc (Zn)(μg/l) 

June August October December February April  

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 



Table 21.  Quantity of Copper  

Location  Copper (Cu)(μg/l ) 

June August October December February April 

1 BDL BDL BDL BDL BDL BDL 

2 BDL BDL BDL BDL BDL BDL 

3 BDL BDL BDL BDL BDL BDL 

4 BDL BDL BDL BDL BDL BDL 

5 BDL BDL BDL BDL BDL BDL 

6 BDL BDL BDL BDL BDL BDL 

7 BDL BDL BDL BDL BDL BDL 

8 BDL BDL BDL BDL BDL BDL 

9 BDL BDL BDL BDL BDL BDL 

10 BDL BDL BDL BDL BDL BDL 

11 BDL BDL BDL BDL BDL BDL 

12 BDL BDL BDL BDL BDL BDL 

Note:  (A rough test of copper was made by adding 10ml of sodium citrate solution and 2ml 

diethyldithio carbamate(2%) to 100ml of the water sample and comparing by eye in 100ml 

measuring cylinder with the untreated water. No brown colour indicates the absence of 

copper in the water sample.  

Table 22.  Random test of some important parameters which was not included in the             

Proposal                   

Parameters 2015 2016 

Sample I Sample II Sample I Sample II 

Acidity(mg/l) 02.0 02.0 02.0 02.0 

Alkalinity(mg/l) 14.0 06.0 12.0 16.0 

Biochemical Oxygen 

Demand(mg/l) 

- 01.0 01.0 01.0 

Chemical Oxygen 

Demand(mg/l) 

- 05.0 10.0 10.0 

 

Note: BDL (Below detectable level) 
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